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Abstract

The change of volatile flavor components in nutmeg (Kernels of the fruits of Myristica fragrans
Houttuyn) during aging at 37 °C were studied by using a fused silica capillary GC & GC/MS. Vola-
tile flavor components having the low boiling point showed a general decrease during aging, but
those of the middle and high boiling point showed a reactionary tendency. Myristicin and myristic
acid among volatile flavor components showing the high boiling point had the amount increased
considerably, and those were composed of 24.50% and 18.69% in aging for 6 months, respec-
tively. The amount of whole volatile flavor concentrate showed the increased tendency till the ag-
ing period for 4 months, and then subsequently decreased.
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Fig. 2. Changes in the percent composition of volatile
compounds (LBPC, MBPC, HBPC) of nutmeg during ag-
ing period at 37°C.
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Fig. 3. Changes in the amounts of volatile: compound
(LBPC, MBPC, HBPC) of nutmeg during aging period at
37°C. a

LBPC (low boiling point compound) : '~ p-Cymene

MBPC (middle boiling point compound) : —— a-Terpineol
HBPC (high boiling point compeund) : — Myristic acid
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Fig. 1a. Gas chromatogram of volatile compounds obtained from nutmeg during aging
(1 month) at 37°C.
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Fig. 1b. Gas chromatogram of volatile compounds obtained from nutmeg during aging
{2 month) at 37°C.
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Fig. 1c. Gas chromatogram of volatile compounds obtained from nutmeg during aging
{3 month) at 37°C.
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Fig. 1d. Gas chromatogram of volatile compounds obtained from nutmeg during aging
(6 month) at 37°C.




Aol o3t &5F (Myistica fragrans Houttuyn) 9|

763

Table 1. Changes in the composition and amount of volatile compounds of nutmeg during aging period at 37°C

Area %
Peak Aging period (month)

No. Compounds 0 ] 5 3 2 5 .
1 @-Pinene 11.06( 71.34) 14.13( 222.60) 12.72( 300.25) 12.15( 375.12) 11.93( 544.45)  9.41( 351.92)  4.88( 144.53)
2 B-Pinene 11.17( 72.03) 11.94( 188.14) 11.31( 267.09) 9.64( 297.65 9.00( 410.51) 6.61( 247.10)  4.29( 127.01)
3 Sabinene* 21.68(139.85) 12.32( 194.09) 8.49( 200.32) 4.37( 135.04) 4.58( 208.95) 3.31( 123.70) 1.97( 58.37)
4 Myrcene* 2.60( 16.80) 0.23( 3.68) 2.07( 49.02) 1.91( 58.96) 2.13( 97.15) 1.60{ 59.76) 1.19( 35.18)
S5 a-Terpinene* 1.46( 9.40) 2.14( 33.73) 2.53( 58.76) 3.14( 96.81) 2.86( 130.34) 2.51( 93.94) 2.13( 63.10)
6  Limonene 4.23( 27.29) 3.83( 60.33) 3.58( B4.54) 3.25( 100.35 2.89( 132.02) 2.32( 86.76) 2.11( 62.48)
7 1,8-Cineol 2.57( 16.58) 2.43( 38.34) 2.24( 5295 2.15( 66.43) 1.99( 90.84) 1.86( 69.48) 1.57( 46.57)
8 7-Terpinene” 3.26( 21.02)  4.38( 68.94) 4.53( 106.83) 6.14( 189.56) 5.74( 261.85 5.11( 191.08)  4.85( 143.75)
9 p-Cymene 1.00( 6.47) 1.21( 19.13) 1.15( 27.16) 1.26( 39.00) 1.01( 46.00) 1.03( 38.68) 0.80( 23.74)
10 Comphene* 121 7.82)  1.34( 21.13)  1.22( 28.77) 1.56( 48.15) 1.48( 67.40) 1.29( 48.08) 1.27( 37.57)
11 @-Copaene* 1.48( 9.53) 2.13( 33.53) 2.37( 56.13) 2.09( 64.48) 1.65( 75.15) 2.68( 100.24) 3.36( 99.60)
12 Lindlool 1.86( 12.03) 2.40( 37.73) 2.99( 70.80) 2.36( 72.99) 1.79( 81.59) 2.98( 111.26) 3.94( 116.55)
13 Terpinene-4-ol*  4.56( 29.42) 5.37( 84.52) 6.90( 163.11) 7.13( 220.21)  4.69( 213.94) 7.67( 286.84)  9.10( 269.44)
14 Borneol 0.50( 3.21) 0.54( 847) 075( 17.61) 061( 1877 039 17.71) 0.68( 2548 0.87( 2582
15 a-Terpineol 0.29( 1.84) 034( 534 033 771) 024 743 028 12.88) 0.26( 9.72) 033 9.73)
16 Safrole* 3.56( 22.97) 2.81( 44.34) 407( 96.30) 2.50( 77.07) 2.06( 94.14) 2.17( 81.24) 2.67( 78.96)
17 ? - -) - =) - - ) ( -} 002 073 - - ) 079 23.40)
18 Methyleugenol 0.57( 3.65 051( 800) 079( 1875 053( 1644 0.40( 1815 0.57( 21.22) 0.70( 20.82)
19 Eugenol 0.54( 3.46) 0.45( 7.6) 0.63( 14.89) 0.78( 23.96) 0.39( 17.70) 0.82( 30.58) 0.90( 26.52)
20 EHeri-in® S (- ) 0.64( 10.15) 0.94( 22.14) 0.70( 21.75) 0.49( 22.57) 0.85 31.78) 1.04( 30.68)
21 Myristicin® 19.98(128.88) 18. 29( 288.15) 19.46( 460.20) 19.17( 591.88) 16.50( 752.79} 20.19( 754.86) 24.50( 752.41)
22 Isoeugenol® 0.92( 592) 058 9.21) 063( 1477 0.66( 20.53) 0.60( 27.45) 0.77( 28.76) 1.00( 29.69)
23 Tridecanoicacid®  0.57( 3.67) 0.62( 9.70) 0.93( 22.02) 1.15( 3536) 1.67( 76.27) 1.60( 59.96) 1.52( 44.99)
24 Methoxyeugenol* - { ) 4620 72.72) 2950 68.67) 0.63( 19.49) 0.76( 34.79) 0.95( 35.66) 1.33( 39.30)
25 Myristic acid - (- ) 063( 9.94) 1.21( 28,53} 11.58( 357.41) 20.63( 941.04) 18.65( 697.06) 18.69( 553.31)
Others 493( 37.17)  6.12( 115.53) 5.84( 127.24) 4.30( 132.43) 4.07( 185.98) 4.11( 153.44)  4.20( 124.68)
Totat 100(644.94)  100(1525.28)  100(2364.56)  100(3087.27)  100(4562.39)  100(3738.60)  100(2961.20)
LBPC 60.01(387.10) 55.73( 878.07) 52.01(1229.19) 45.14(1393.79) 42.76(1950.74) 34.33(1283.54) 24.24( 718.02)
MBPC 11.88( 76.61) 13.91( 219.16) 16.38( 386.81) 15.81( 488.80) 11.88( 541.26) 17.20( 642.94) 20.82( 616.23)
HBPC 28.11(181.23) 30.35( 478.24) 31.61( 748.56) 39.05(1204.68) 45.36(2070.39) 48.47(1812.12) 54.95(1626.95)

Values are average of duplication. The peak number refers to Fig. 1

( ): GC peak area of each compound x 100/ GC peak area of internal standard (1-Hexanol). - : Not detected. ? : Unknown compound.

Each compound was identified by comparison of mass spectrum and retention time of authentic standord.
LBPC : low boiling point compound (— p-Cymene), MBPC : middle boiling point compound (—@a-Terpineol), HBPC: high boiling point

compound (—

Myristic- acid)

*: Tentatively identified.
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Fig. 4. Changes in the amounts of total volatile com-
pounds of nutmeg during aging period at 37°C.
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Mass spectrum of myristic acid {tetradecanoic acid).
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